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Executive Summary 
The conditions in Kosovo’s hospital reflect the need for an urgent solution that leads to an efficient 
management of the patients. A suitable solution would be implementing a Patient Information System. 
In line with this, the primary goal of this capstone project was to establish the main functionalities that 
would enhance the efficiency of hospitals. Another goal was to evaluate Kosovo’s Health Information 
Strategy, especially the patient-related fields, against the findings of this capstone project and suggest 
changes that might be needed.  
Widely comprehensive surveys and interviews with all the stakeholders place a special importance in 
the functionalities listed in the Table 1:  
   Table 1: Functionalities Needed by the Users  
Stakeholders/Users Functionality 
Medical Staff Diseases and Treatment 
 Analysis’ Results 
 Administrative Functions 
Patients Administrative Functions 
Ministry of Health Statistical Tool-Aggregated Data 
 
This capstone project suggested for slight changes in the Health Information Strategy compliant with 
these findings. The changes required to reflect the needs of the stakeholders are mostly related with 
adding more functionalities that could benefit patients directly. Patients have suggested that they need 
more interactivity from this system, in terms of scheduling appointments, contacting with their doctor 
or accessing their full medical history. These additions are necessary for the system to be complete.   
This project also recommended for the Ministry of the Health to look closely to the developments of 
the PIS in Serbia. Results have suggested that the two countries might follow the same path, while 
combining this approach with the one taken by Macedonia. Simultaneously, the findings of this project 
suggested that Kosovo’s PIS should constantly be updated in order to keep up with the most recent 
developments in this area.   
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The overall cost of a Patient Information System in the seven hospitals in Kosovo would be 
approximately lower than 28 million USD. The data available to determine the price were limited, and 























 The problem with the current patient management system employed in public hospitals in 
Kosovo is that is very inefficient and disorganized. At the very best, it causes a chaotic environment in 
hospitals. However, when having to deal with health institutions, Kosovo citizens face numerous 
issues that might affect their treatment in the end. A visit in the nearest hospital is clear evidence in 
support of the abovementioned statement. The schedules are irregular and not respected, if they exist 
at all. Often patients have to change doctors due to this irregularity in the schedules and they have to 
tell the new doctor their medical history. Many times, these irregularities caused ineffective treatments 
or treatments that produced negative effects.   
Having in mind the importance of health institutions and its services that ought to be offered in 
a timely, efficient and qualitative manner, a different, one of the goals of this project will be to 
pinpoint the best information patient management system.  Another goal would be to see how much a 
software distributed to all public hospitals in Kosovo would help the hospitals to manage their 
schedules and to have information on each step of the treatment of the patient. Moreover, this project 
will evaluate Kosovo’s current Health Information Strategy against its findings. This will be achieved 
through using sample hospitals throughout Kosovo. In order to reach this goal, the functionalities of 
different systems have to be analyzed and compared with the specific requirements the public 
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Chapter 1 “Background Information” 
   1.1. ICT and Medicine   
Medicine has evolved to include significant amounts of technology in its processes. 
Information and Communication Technologies have contributed tremendously in the development 
process of health care system, in an attempt to increase the efficiency of delivered services (Shortlife 
and Perreault, 1990). According to many experts in the field Health Information Systems (HIS) are 
commonly defined as “massive, integrated systems that support the comprehensive information 
requirements of hospitals, including patient, clinical, ancillary and financial management” (Amin, 
Hussein, and Isa, 2011). In other words, different aspects of hospitals are incorporating technologies to 
facilitate their daily work and to increase their productivity. These aspects encompass a far more 
various range than simply patient related tasks, including financial administration and legal 
department. 
1.2. Patient Information Systems 
A Patient Information System (PIS) is just another component of this comprehensive process, 
aiming to increase the efficiency with which hospitals work. The general principle behind such a 
system is the enabling of the authorized hospital staff to store and access data for their patients. This 
patient information system is connected to a database which is protected through several layers of 
security (World Health Organization [WHO], 2012). There are several users of this system including 
doctors and nurses, hospital IT support staff and lastly, patients (Paul, Ezz, & Kuljis, 2012). The 
engagement of these three main components in the patient information system is what enables this 
system to yield satisfactory results. Patients together with doctors provide the data for the system, i.e. 
personal information and medical record. This information is used again by doctors in all other 
meetings with their patients and also by managers to generate data about costs and other maintenance-
related details (WHO, 2012). Other features of this system include allowing patients to schedule 
meetings at available time slots, thus, increasing the interactivity between patient and doctor (WHO, 
2012).  
This kind of system, as part of a larger process of computerization of health care, has been 
praised for its efficient way of administering patients. The benefits of using this system range from 
reducing costs for hospitals to prescribing better treatment methods due to being able to follow 
patients’ entire medical history (WHO, 2012; Johnson, 2011; Perera, Holbrook, Thabane, Foster & 
Willison, 2011). Thousands of private and public hospitals have started using these kinds of systems to 
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improve their performance and many of them have found that these systems have proven to be very 
successful (WHO, 2012). Among praised attributes of letting a software handle most of the 
management of the patients are increase in efficiency in terms of speed of handling patients and also in 
terms of prescribing better treatments, reduced cost per patient as many  bureaucratic procedures are 
cut in half, and increased patient self-treatment and interactivity between the three abovementioned 
components (WHO, 2012). 
The systems’ flaws have surfaced during the course of time. One of the biggest challenges a 
digitalized medicine faces is a slow input of the data (WHO, 2012). In addition, there are often 
complaints from less technology literate individuals about the user friendliness of these systems (I. 
Cunaku, personal communication, September 28, 2014). It has been empirically proven that usage of 
such systems requires a certain understanding of technology which many dwellers of rural areas lack. 
This problem becomes even more visible and concerning when dealing with elderly groups. This 
group of citizens in many countries has not yet reached a functional level of technology literacy that 
would enable them to understand ICT in medicine (Hernandez-Encuentra, Pousada, and Gomez-
Zuniga, 2009).  
Most countries that have employed these systems suggest that the benefits that they are 
enjoying from them outweigh their costs (WHO, 2012). The commercial packages have continuously 
stated that the process of improving patient management software is an ongoing one. They have 
invested a considerable part of their capital in constantly updating the coding behind these systems so 
that it can be more secure and easier to use (I. Cunaku, personal communication, September 28, 2014). 
Many countries have found the features that such a system offers very appealing and have 
started using them. WHO reports that there is a visible discrepancy between less developed and 
developed countries when it comes to technologizing medicine and hospitals (2012). Developed 
countries make use of their vast resources. A crucial factor contributing to a larger cover of these 
systems in developed countries is the level of technology literacy, which is high when compared to 
that of less developed countries. The technology literacy combined with a high level of technology 
coverage, i.e. access to internet, are important factors that explain the difference between developed 
and developing countries (WHO, 2012).  
Developing countries are encouraged to adopt patient management software because the main 
issues they face when it comes to health care would be solved or at least their impact would be 
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mitigated  (WHO, 2012). A patient information system provides developing countries with 
information, a critical element. This information is crucial not only in solving individual cases but also 
tracing epidemics, pinpointing weak points in the medical system and provides a swift feedback to 
policies.  
1.2.1. Functionalities of a Patient Information System  
The main functionality anticipated from a patient management system is collection and storage 
of patient data. Reliable storage of data and protection of these data provide the backbone of such a 
system. The data includes patient medical history and all financial transactions conducted from patient 
to the hospital (Wei, 2011). Of special importance are visual data, a functionality widely known as 
Picture Archiving and Communication System (PACS). This importance comes from the fragility of 
these data. In order to be reliable, they have to be very accurate, especially when shared or exchanged 
(Aggelidis and Chatzoglou, 2012). As such, a patient information system must be able to offer high 
quality visual data. 
The second functionality is a clear flow of the data (Wei, 2011). Put simply, information of any 
kind stored in the databases of average patient management software should be easily accessible by all 
the relevant and authorized parties, including here also schedules of the doctors. This is most 
commonly known in the world of bioinformatics as interoperability of the data (WHO, 2012) 
Another very important feature of a patient management system is that is should allow for 
interactive processes of communication between hospital staff themselves and between hospital staff 
and patients. This enables patients to communicate during each step of the treatment with the doctor 
and it enables the doctors to receive information about an incoming patient in real time (Wei, 2011). 
An integral part of the interactivity would be the possibility of conducting safe financial transactions 
(Aggelidis and Chatzoglou, 2012).  This feature ensures easier ways of conducting payments. Most 
importantly, it provides a means for the government or the administration of the hospital to be able to 
track its financial situation at any point in time. 
The third set of functionalities that patient management software should offer includes 
cumulated data and statistics based on authorized user’s preferences (WHO, 2012). In other words, 
this system should be able to offer the user, which might be a doctor or a manager, statistics about 
patients treated with a specific medication process or with patients treated within a day. These reports 
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are important not only for hospital maintenance and management, but in a large scale, for 
government’s policies and strategic planning.  
As an entity, this system should be very interactive and allow for flexible inputs. It is very 
important for a patient management system to reflect as much of the reality as possible (WHO, 2012). 
This way the credibility of data is ensured and protected.   
These are some of the general functionalities a PIS is expected to contain. More advanced 
levels of PISs additional functionalities that add to the complexity of this system. Some of them 
incorporate assigning of additional staff and tailored medical treatment suggestions or diets. Some 
other systems incorporate detailed data about pharmaceutical stock and inventory in the hospitals, 
provided solely to the hospital staff (Wei, 2011). They add to the interactivity of the average software. 
However, the cost increase does not usually justify the increase in benefits and as such, public 
hospitals do not usually purchase these advanced systems (Wei, 2011; WHO, 2012).  
1.2.2. The Most Used Commercial Packages  
There are several commercial packages on the market, containing the needed software and its 
additional tools. The industry has been blossoming, especially over the past decade(WHO, 2012). A 
country that would decide to implement such a system enjoys an advantageous position because it can 
base its decision on reviews and articles about each of these packages. In addition, the usability of 
these commercial packages is an important criteria based on which countries can make their decision. 
The software with the best functionalities has been able to cut through the clutter of other software 
packages. A list of the most famous patient information systems is presented in Table 1.1. with their 
most important features and a rating provided by experts in the field (1 being the minimum and 5 the 
maximum).       
Table 1.1 Widely-used commercial packages in developed and developing countries  
Source: Personal Interview with Mr. Cunaku (2014) 
Name of the 
software 
Collection and 
Storage of Data 
Data 
interoperability  
Interactivity Reports and 
statistical data 
Orbis Agfa 4.5 4.8 4.7 3.9 
Cernet 4.7 4.3 4.0 4.1 
Epic 4.2 4.1 4.2 4.0 
Nexus 4.2 4.6 3.8 4.2 
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The costs of these commercial packages vary with the size of the hospital.  
1.2.3. Patient Information Systems in Developing Countries  
In a study, the health systems of 19 less developed countries were analyzed in detail, with a 
special focus on their ICT incorporation in medicine (Vital Wave Consulting, 2009). In this study, the 
countries’ progress on incorporating ICT in their medical processes was evaluated through a standard 
set by the researcher as follows: Level 1- Manual; Level 2- Optimization; Level 3- Electronic 
reporting; Level 4- operational systems such as pharmacy, radiology, laboratory, and Level 5- total 
integration of the data from public and private clinics or hospitals.  
The statistical results of this research are presented in the pie chart in Figure 1.1.  
Figure 1.1. How developed is ICT in medicine in Less Developed Countries 
    Source: Vital Wave Consulting (2009) 
 
In addition to simply reflecting the situation in developing countries, this and other studies 
have come up with some recommendations for developing countries when it comes to PISs. The 
recommendations include using simple and relevant technology, to build upon what is already being 
used, and to incorporate in the process of decision-making all the relevant stakeholder (Vital Wave 
Consulting, 2009; WHO, 2012; Chetley, 2012).  
1.2.4 Models to Evaluate Progress in Patient Information System 
There are several models used to evaluate the level of pervasiveness of ICT in hospital 
management in a particular country (WHO, 2012). These models are helpful for a government to 
assess its progress in this field and to estimate the potential future investments needed. The most 
widespread models will be briefly presented below.  
ICT in medicine in LDC
Level 1-Manual
Level 2 or 3-
Optimization/Electronic reporting
Level 3 firmly - Electronic
Reporting
Level 4-Operational Systems
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Capability Maturity Modes predicts that the full pervasiveness of patient management 
software, i.e. paperless hospitals, would require 5 stages or levels. Based on the levels of 
pervasiveness each country can evaluate itself its own policies and determine the level in which it 
currently stands (WHO, 2012). The following table summarizes each of the stages with its respective 
anticipated progress.  
Table 1.2 Capability Maturity Modes levels and their description 
Source: World Health Organization (2012) 
Level Main characteristic Description 
1 Ad hoc Starting point 
2 Repeatable  The technological processes produce roughly reliable outcomes 
3 Defined The technological processes become standards in the field  
4 Managed The standards are applied in almost all of the cases 
5 Optimized The processes and standards are improved to fit the circumstances 
  
Enterprise Architecture – This model does not focus largely in the initial phases of 
implementation. It is more directed towards improvements of established technology. The initial 
phases, according to this model, require setting a framework and main principles of use. After that, the 
life of the software depends on a continuous improvement based on a standard process that fixes errors 
and incorporates innovations (WHO, 2012). 
  The HIMSS EMR Adoption Model- takes an approach similar to Capability Maturity Model. It 
divides the path towards full adoption of software in managing patients in seven stages. The subject 
being analyzed through this model is clinics, not an entire country. It looks at the permeation of patient 
management technologies in several departments of the hospital, which are pharmacy, radiology and 
laboratory and then progresses to digitalizing documents and medications and standardizing the 




17 | P a g e  
 
Table 1.3 The HIMSS EMR Adoption Model stages and their description 
 Source: World Health Organization (2012) 
Stage Description 
0 Little to no patient information system exists when it comes to laboratories, pharmacy, and 
radiology 
1 Technologies related to patient information system exist in laboratories, pharmacy, and 
radiology 
2 These three complementary departments provide data to a central database 
3 More departments input their data in the central database, i.e. other details of patient history 
are included 
4 Operations can be performed through the system, i.e. scheduling appointments and ordering 
medical analyses 
5 One area of patient services is completely administered through technology / software 
6 One area of patient services is administered and documented through technology / software 
7 Paperless hospital.  
All these models are wide spread. The first one, namely, the Capability Maturity Modes   is most 
commonly used (WHO, 2012). The reason behind this is because it adheres to universal processes, 
whereas the last two are more specific for Australia and U.S. respectively (WHO, 2012). 
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Chapter 2 “Kosovo’s Medical System”  
Kosovo’s health system is based considerably on the Semashko model, which is characterized 
by central planning and service specialization (Percival and Sondorp, 2010; Uka and Muzik, 2014). It 
is regulated by the Ministry of Health, which is governed by the Law on Health No 2004/4. As it is 
established in the law, Kosovo’s health system is organized in three main levels: primary, secondary 
and tertiary (Law on Health, 2004). The primary level operates under the funding of respective 
municipalities and its range of services is more general and for more immediate purpose. It constitutes 
the first institution to be contacted by the patient (Percival and Sondorp, 2010; Law on Health 2004). 
The secondary level offers more specialized services and it is funded directly by the Ministry of 
Health. Patients should be authorized by the primary level to be considered in this level (Percival and 
Sondorp, 2010; Law on Health 2004). The tertiary level, in addition to offering specialized services, is 
responsible for higher education and for carrying out academic and scientific research projects (Law 
on Health, 2004). The services in each of the public institutions should be paid partly by the patient 
and partly through subsidies or funding by the Ministry of Health. The budget dedicated to second and 
third level of health system for 2013, 2014 and 2015 are presented in table 2.1.  
Table 2.1 Budget for secondary and tertiary levels of health system 
      Source: Ministry of Finance (2013) 
Level 2013 (in Euros) 2014 (in Euros) 2015 (in Euros) 
Secondary 30,773,263  31,113,263 31,113,263 
Tertiary 37,033,959 37,033,959 37,218,959 
       
2.1. Problems with Health System in Kosovo 
All of these levels of the health system in Kosovo, especially hospitals, have been under 
scrutinizing criticism. Immediately after the war, the health sector suffered from a lack of basic 
supplies such as water and electricity (Percival and Sondorp, 2010). Now, many articles suggest that 
the problems with the health system vary from a lack of basic medicines to high level of corruption. 
Most importantly, research has pointed out to the lack of doctors (Percival and Sondorp, 2010; Ukaj 
and Balidemaj, 2013). As it can be seen in  Table 2.2., there is one physician per 1000 residents. The 
standard in Switzerland is 4 doctors per 1000 residents, in Slovenia 3, and in Serbia 2 (WHO, 2012). 
The statistical significance of the erroneous prescriptions of treatments has also been regarded as a 
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problem (Percival and Sondorp, 2010; Ukaj and Balidemaj, 2013). Hence, partially, the health system 
itself was responsible for a number of patients which were not treated correctly the first time. The 
level of communication between different clinics is close to zero, which only serves to amplify the 
inefficiencies present (Percival and Sondorp, 2010). Because Kosovo’s health system favors 
specialization, each hospital has divided clinics which, unfortunately, fail to coordinate (Percival and 
Sondorp, 2010).  
Table 2.2. Number of human resources in health sector for 2012 
       Source:  Uka and Muzik (2014) 
Staff Number in Public 
Sector 
Number per 1000 








Doctors 2003 (19.0%) 1.15 1806 1.2 
Nurses 6043 (57.2%) 3.48 1666 3.5 
Non-medical 
coworkers 
1996 (18.9%) 0.15 No 
information 
0.8 
Dentists 321 (3.0%) 0.19 No 
information 
0.2 
Other 337 (1.9%) No information No 
information 
No information  
       
Technical problems also prevail within the walls of Kosovo’s health institutions, specifically 
hospitals (Holst, Fuchs, and Berishaj, 2007). Long wait lines are a characteristic of these institutions. 
There is less to none automation of bureaucratic procedures. These technical procedures, particularly 
storing and saving patient’s data, have contributed to the erroneous prescription of treatment by 
hospital staff. Usually, the record of a patient’s medical history remains in the office of the doctor that 
patient visits more often(Percival and Sondorp, 2010). When that patient is forced to change doctors, 
the new doctor does not have access to that patient’s medical past and has to base his or her decision 
for the best treatment on conjecture. This problem has continued to top the lists for one of the main 
problems when it comes to medicine in Kosovo.  
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  This range of problems contributes to further increases of the financial burden each patient 
incurs upon the budget of Kosovo or his/her own personal budget (Percival and Sondorp, 2010).  
There are many areas in this country’s health system where costs could be halved and the same funds 
could be used in more productive areas. Some of the expenditures that could be cut include halting the 
purchase of technologies that find no use in here or too expensive pharmaceutical products (World 
Bank, 2010).  
 2.2. A Patient Information System for Kosovo 
Fifteen years after a devastating war, Kosovo has yet to undertake any effort to technologize its 
health management system. In the most part, public hospitals employ traditional paper-based methods 
for any means of communication and documenting everything that they perform, from treatments 
offered to a patient’s bills. Despite from starting to lay out the hardware based on Kosovo’s Health 
Information Strategy, little has been done in this regard.  
 There has been a project by Luxembourg Agency for Development Cooperation - Lux-
Development aiming to facilitate transition from the current traditional system to a HIS in Kosovo. 
The project’s name is “Health Project In Kosovo: Development And Institutionalizing Of Health 
Information System (HIS)”. This project aims to strengthen health services in general in Kosovo by 
shaping a HIS suitable for our needs. It will go through several phases which include establishing an 
implementation plan bound by technical and legal rules, purchase and establishment of hardware and 
creation of network, testing and reporting about the software and the database, and lastly, training of 
the relevant personnel (Luxembourg Agency for Development Cooperation, 2014). The contract 
further entails services such as aiding Ministry of Health to carry out the plan, to evaluate the current 
condition of IT equipment and to assess and specify the needed additional ones, to report on 
performance of clinics and hospitals, to contribute in specifying the technical features of the software 
to be purchased and to assist in training of the personnel (Luxembourg Agency for Development 
Cooperation, 2014).  This capstone project and its recommendations could serve as a complementary 
assisting appendix of this contract in specifying the technical features of the software.  
2.1.1. Functionalities 
 In the case of Kosovo, there should be delicate and detailed consideration of different features.  
There are many factors to be considered when deciding to purchase a PIS, patients’ and hospital staff’s 
necessities being the main ones. The needs and requirements of stakeholders have to be taken in 
account, as advised by many capstone projects (WHO, 2012; Vital Wave Consulting, 2009; Chetley, 
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2012). Each feature of such system has to be discussed and agreed by the relevant parties that have 
information about circumstances in the relevant sphere. This capstone project will aim to incorporate 
as many of the relevant stakeholders as possible when giving recommendations about functionalities 
that our future PIS should contain. In addition, incorporating these groups from different parts of the 
country in the discussion about the potential PIS would emphasize the differences and similarities 
across hospitals in different cities. That being said, the data gathered would contribute in deciding 
whether there should be a single larger commercial package to cover the whole area of Kosovo or 
smaller ones specific to different cities. After specifying that, this research paper should address the 
connectivity of these smaller packages into one central database. 
The research conducted by Vital Wave Consulting, suggested that most of developing 
countries, after a considerable time from initiation of the proceedings to implement PIS, are settled in 
the short term for a combination of Level 2 and Level 3 of development (2013). Translated into 
Capability Maturity Modes models used for evaluation of the development of PIS in a country, 
Kosovo, initially, should aim to reach at having a standardized technological process defined in 
medicine that is used most of the times (WHO, 2012).    
2.1.2. Budget  
The costs attached to a PIS are also an important factor in the decision for its implementation. 
The financing of such system is a major issue that could potentially preclude our country from its 
implementation. With the limited budget dedicated to medicine an investment this large should get a 
lot of attention and research. In addition to simply purchasing the commercial package, maintenance 
and training cost, which are mandatory, should be considered as well. According to an e-health 
manager in more than 300 hospitals in Austria and Germany, there are commercial packages that cost 
10 times as much as the Kosovo’s dedicated budget to secondary level of health institutions. This is to 
illustrate how important this issue is economically.  
Kosovo will be receiving financial help from the Luxembourg Agency for Development 
Cooperation to advance precisely this segment of health institutions. The awaiting contract specifies 
that the main components of a detailed HIS are to be established. In addition, cutting inefficient 
expenditure and fighting counterproductive behavior in our health institutions such as promoting bids 
for purchasing of pharmaceutical products (World Bank, 2010), would create additional sources of 
income to invest in a fruitful investment, such as a PIS.   
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2.1.3. Patient Information System Enabling Kosovo to Face its Problems With Health  
     Institutions  
 Many researches point at the difficult condition in which medical institutions find themselves 
in Kosovo. The root causes include bad management, lack of infrastructure, underfunding, and lack of 
motivation from hospital staff (Holst, Fuchs, and Berishaj, 2007). For the state of Kosovo to decide 
whether it is feasible to undertake a large investment as is the PIS, it should get information on how 
this investment will affect these causes of many problems it is facing and the problems themselves.  
 As mentioned earlier, many researches on the field insist on developing countries purchasing a 
PIS for policy purposes. They argue that information collected by such a system provides a reliable 
pool of data which could be analyzed and then potential issues could be noticed (WHO, 2012). The 
main benefit that Kosovo would have from such a system is not that it would immediately solve all of 
its problems per se, but rather it would provide detailed insights as to why and how are these problems 
appearing. This facilitates the process of addressing them. Once all the weak points of Kosovo’s health 
system have been understood and a plan has been drafted to mitigate their effects or to rule them out 
completely, a PIS would allow Kosovo to see in real time how its policies are progressing. It will 
understand almost immediately whether they are achieving the desired goals (WHO, 2012). In 
addition, there is little to worry when it comes to reliability and credibility of data. Many research 
projects have attested to a high credibility of data flowing from Patient Information Systems (WHO, 
2012).  
 A PIS would eliminate some of Kosovo’s problems when it comes to the treatment of patients. 
The appointments would be scheduled prior to visiting the doctor and this will contribute to having 
fewer waiting lines. The data interoperability would allow for doctors and other hospital staff members 
to coordinate better (Wei, 2011). This would reduce inefficiencies that result from lack of 
communication and coordination, i.e. the same procedures will not be performed twice. It will also 
give the doctors a more holistic view of the patient’s medical history, reducing the possibility of 
prescribing erroneous drugs or treatments.  
2.1.4. Internet Permeation in Kosovo  
According to a research, internet permeation in Kosovo reaches 76.62% of the whole 
population (Shoqata per Teknologji te Informacionit dhe Komunikimit ne Kosove [STIKK], 2013). 
This is a high percentage even for European countries. As such, Kosovo already fulfills one of the 
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basic requirements for successful implementation of a PIS which is technology’s permeation in 
population, a characteristic of highly developed countries (WHO, 2012).   
2.1.5. Kosovo Compared to Other Countries in the Region  
Most countries in the region, including Albania, have worked on digitalizing their patient 
management systems as part of their Health Information System. Most of them have developed 
detailed work plans for the next 10 years, mapping out how their HISs would look like (“Albania HIS 
Work Plan,” 2009; M. Milenkovic, , Radojicic, D. Milenkovic, and Vukmirovic, 2009; Ministry of 
Health of Republic of Macedonia, 2007). In all of these plans, a common pattern is noticed. These 
countries initially are aiming to reach Level 3 of the standard set forth by the researcher from Vital 
Wave Consulting (2009) mentioned above and Level 3 from Capability Maturity Modes model 
(WHO, 2012). These countries aim at having a process defined and applied in most of the cases, but 
they are not eager to incorporate all kinds of data, such as EMR or radiology visual information, in the 
inception phases of their HIS (“Albania HIS Work Plan”, 2009; Milenkovic, M., Radojicic, 
Milenkovic, D., and Vukmirovic, 2009; Ministry of Health of Republic of Macedonia, 2007). Even 
according to many researches, this is a suitable and reasonable goal for a developing country in the 
initial phase of implementing any form of HIS (Vital Wave Consulting, 2009).  
Drawing from the slightly more comprehensive experience of its neighbors and also from the 
research conducted in many developing countries, Kosovo should also settle for that goal in the initial 
stages of implementing the PIS.  
Considering the advancement some of our neighboring countries have made, Kosovo lacks 
behind as a country. Their architectures and research could also serve Kosovo to create a basic 
framework. When it comes to medicine, Albania has more or less the same situation and structure with 
Kosovo (“Albania HIS Work Plan,” 2009). In this work plan, Albania has laid down the architecture 
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Figure 2.1 Albania’s HIS architecture (potential Kosovo’s PIS architecture) 
              Source: Albania HIS Work Plan (2009) 
 
  
Essentially, this system foresees three main layers of HIS, which are Health Service Delivery, 
Financing and Public Health, and National Policy & Oversight (“Albania HIS Work Plan,” 2009). 
Even though, this system is being called HIS by Albanian authorities, it still lacks some components to 
be a full HIS; as such, this falls more under PIS umbrella as only a component of a larger HIS (Amin, 
Hussein, and Isa, 2011). These are all layers that are needed in Kosovo as well and have been 
mentioned above as potential functionalities of our Patient Information System. The architecture laid 
down foresees the digitalization of the current data as well, labeled as external data-sets (“Albania HIS 
Work Plan,” 2009). This is also very much relevant in Kosovo, since large pools of existing data are 
not digitalized, and to ensure a process of smooth transition from the traditional model to PIS we need 
those data to be digitalized. If the current data would not be put in the system, that system would not 
be able to produce reliable results in the end. As such, seeing that Kosovo’s and Albania’s health 
system situations match, Kosovo’s PIS architecture could look pretty much like Albania’s, with a few 
minor changes when it comes to who will be providing the external data.  
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Chapter 3 “Design and Procedure”   
 
This capstone project focused on determining the key functionalities of a Patient Information 
System to meet the needs of public hospitals and policy makers in Kosovo. To identify these needs, 
surveys and interviews of stakeholders were conducted. Results were compared with the Patient 
Information Systems in other countries. This project’s findings were also compared with the Health 
Information Strategy of Kosovo, in an attempt to identify similarities and differences.  
The sample composition in this capstone project has been one of the crucial points that has 
ensured its validity. To a large extent, the sample has been representative of the whole population. It 
has encompassed more individuals than the research on which the Health Information Strategy of 
Kosovo was based. The chosen sample ensured representatives from all of the stakeholders and from 
different subgroups within the stakeholders. This was done to ensure that different backgrounds are 
considered and other factors affecting the choices of respondents are held constant.  
3.1. Medical Staff Surveys 
Surveys were distributed in hard copies to the public hospitals in each of the major cities in 
Kosovo, in Albanian language. The size of the sample was generated automatically through a web 
application. In that application, it was calculated via a widely used and renowned mathematical 
formula: 




Z- a value for the confidence level  
p- Percentage for picking one of the options 
c- Confidence interval      
The web application ‘SampleSize’ when calculating the sample size took into account the 
limited time available for the surveys to be conducted. With a 93% level of confidence suggested, the 
formula pointed out to a minimal sample size of 187 to ensure a representative sample. This number 
was rounded up to 190 due to mathematical practicality. To ensure that those 190 hospital staff 
members were representative of the larger medical population, the respondents were chosen based on 
the health sector statistics of 2013. These statistics provided insights for the composition of the 
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hospital staff, which is one of the population sets of this research. The hospital staff was stratified in 
different strata based on demographics i.e., nationality, gender, and age and their profession.  The 
number of respondents from each of the strata was drawn based on that strata’s percentage out of the 
whole population, e.g. if 92% of the whole population of doctors were Albanian, 92% of the doctor 
respondents were Albanian. For the exact sample composition, refer to Table 3.1. In each of the 8 
hospitals, contact individuals were appointed. These individuals were responsible for carrying out the 
surveys to doctors and nurses. The specifications of the sample for their city were made known to 
these contact individuals (Table 3.1).  Based on those specifications, doctors and nurses that had the 
attributes as presented in Table 3.1 were asked to fill out the survey. Within each subgroup of the 
population, the specific respondents were chosen randomly. For instance, there are 146 Albanian 
doctors in Prizren, and from them 17 were chosen randomly to contribute to this survey.  
    Table 3.1. Hospital Staff Sample Composition 
City Doctors Nurses Males Females Albanian Serb Turk Other 
nation. 
Total 
Prishtina 28 52 35 45 80 / / / 80 
Gjilani 5 15 4 16 15 / 4 1 20 
Prizreni 7 20 7 20 17 / 6 4 27 
Gjakova 4 15 4 15 19 / / / 19 
Peja 5 13 5 13 18 / / / 18 
Mitrovica 3 9 7 5 12 / / / 12 
Ferizaj 2 7 3 6 9 / / / 9 
Vushtrri 1 4 2 3 5 / / / 5 
Total 55 135 67 123 175 / 10 5 190 
 
In these surveys (Appendix A) doctors and nurses have expressed their opinions and concerns 
with the current patient management system. The particular set of questions was asked to identify the 
weak and the most problematic points of the current system. This information was valuable in 
understanding how an information system could improve the current situation. Most importantly, 
doctors and nurses were asked to rate the most common functionalities of a PIS in terms of importance 
for their jobs. From a list of functionalities presented to them, they first had to rate each of them based 
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on their importance from 1 to 5, 1 being the least important and 5 the most important. The respondents 
were able to give suggestions for additional functionalities not provided originally in the survey. The 
second step included doctors and nurses selecting the three most crucial functionalities for their job. 
This step was necessary to confirm the results from the first step. It also limited the number of most 
important functions to reflect the budget constraints in health sector in Kosovo.  
3.2. Patient’s Surveys 
Patients were also surveyed in the Albanian language. Due to the lack of statistics documenting 
the precise number of patients in public hospitals, the sample size was chosen based on an estimate 
deriving from the whole population of Kosovo, through the same application as mentioned above.  The 
composition of the sample was based on the general statistics for population. Although this is not the 
ideal method to get to the sample size and composition, given the circumstances and limited time, it 
was the most reasonable method. Based on the formula above, the sample size for patients would be 
227, rounded up at 230. For the exact sample composition, refer to Table 3.2.  
   Table 3.2. Patient’s Sample Composition 
City Females Males Albanian Serb Turk Other Total 
Prishtina 50 44 90 2 / 2 94 
Gjilani 14 11 20 1 4 / 25 
Prizreni 14 10 19 / 4 1 24 
Gjakova 12 11 22 / / 1 23 
Peja 12 11 20 2 / 1 23 
Mitrovica 7 7 11 3 / / 14 
Ferizaj 8 7 15 / / / 15 
Vushtrri 6 6 11 1  / 12 
Total 123 107 208 9 8 5 230 
3.3. Interview with the Official from the Ministry of Health  
To complement the surveys, an interview was conducted with a representative from Ministry 
of Health to understand the perspective of the Government of Kosovo. The interview took place 
during the working time of the Ministry, on its premises. The representative was well equipped with 
knowledge. He was directly involved with the drafting of the Health Information Strategy, which will 
be analyzed in this capstone project, and had information about computer technology in medicine. The 
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process of setting an appointment was facilitated through a third party. The input of the Ministry has 
been essential in determining what functionalities should become part of this information system to 
ensure that health policies are facilitated and enhanced.  
3.4. Patient Information Systems Abroad  
Besides considering the needs of the stakeholders in this system, the Patient Information 
Systems in some of the regional countries, specifically Serbia and Macedonia, were researched and 
considered. The Health Information Systems of these countries served as benchmarks, against which 
Kosovo’s HIS was compared. These countries were selected to be studied based on the similarities 
they shared with Kosovo in regards to medicine. The criteria included demographics and the overall 
structure of the medical system. The Patient Information Systems of Norway was also researched and 
analyzed. This was done to understand their evolutionary process in acquiring computer technology 
for their hospitals, having in mind that Kosovo will go through the same process.   
In addition, the PIS of Palestine was analyzed, since it used the same product as Kosovo 
intends to use in the future, namely Datasel. The product itself was also analyzed and compared to the 
findings from the survey. Its evaluation was made based on the functionalities that the stakeholders 
rated as most important and crucial for their jobs. Based on that perspective a final decision has been 
recommended on whether the Ministry of Health should purchase this product or not. The final 
recommendation took into account the financial side of the issue as well. Knowing the limited budget 
of Kosovo for the health sector, the economics behind the purchase of such software is also very 
important.  
3.5. Limitations and Issues  
The main limitation during this capstone project was time and resources. The limited time was 
what led to conducting surveys with patients and medical staff, rather than focus groups and/or 
interviews.  
Limited time and resources constrained this project’s ability to communicate with the Datasel 
Company and to have access to translatable national documents of foreign countries. Palestinian 
budget statements were particularly difficult to be accessed. The language was a barrier as well.  
Language was a barrier during the surveys as well. Some of the non-Albanian respondents had 
difficulties to understand the questions and needed translation. The translation was unofficial.  
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Statistical resources in Kosovo also contributed to limitations in this project. There were no 
reliable statistics in regards to the number of patients in hospitals each year. The project had to rely on 
an estimation of the number of patients.  Moreover, the calculated formula was built on assumptions, 




















30 | P a g e  
 
Chapter 4 “Outcomes and Findings: Medical Staff”  
4.1 Medical Staff Survey Results  
As the most important stakeholders, doctors and nurses were asked to rate potential 
functionalities of Kosovo’s future Patient Information System (PIS) based on their importance. The 
reason behind these surveys was to understand the perspective of the biggest stakeholders for a Patient 
Information System in Kosovo. The perspective of doctors and nurses is the most crucial one in 
achieving the goals of this project: to establish the most needed functionalities for the PIS in Kosovo 
and to evaluate Kosovo’s Health Information System (HIS) strategy. The process of sampling has been 
described in Chapter 3. The ranking scale of functionalities ranged from 1 to 5, 1 being not at all 
important and 5 very important. A list of these functionalities and their descriptions is summarized in 
Table 4.1. This list was also delivered to each of the respondents attached to the survey and they were 
notified of this lists’ existence. This was done to ensure that respondents have a full understanding of 
what they are rating. The labels, such as Diseases or Administrative Functions, are commonly used in 
PISs. They were used here for practicality.  
  Table 4.1. Description of Functionalities Mentioned in the Survey 
a) Diseases, Treatment, Analysis, Analysis’ Results 
Nr. Functionality Description 
1 Diseases The ability to have access to patient’s previous and current diseases 
and to add to/change that information. Detailed descriptions using 
codified information. 
2 Treatment The ability to have access to patient’s previous treatment methods 
and add to/change that information. Detailed descriptions using 
codified information.  
3 Analysis The ability to have access to patient’s past medical analysis and to 
add to/change that information. Detailed descriptions using codified 
information. 
4 Analysis’ Results The ability to have access to patient’s analysis and their final results 
and to add to/change that information. Detailed descriptions using 
codified information. 
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Table 4.1. Description of Functionalities Mentioned in the Survey 
b) Visuals, Allergies, Living conditions, Personal Information, Administrative      
Functions 
Nr. Functionality Description 
5 Visuals The ability to have access to visual information, e.g. X-Ray 
files of patients and to add to/change that information.  
6 Allergies The ability to have access to patient’s allergies and to be able 
to add/change that information 
7 Living conditions The ability to have access to patient’s living conditions, e.g. 
home, living place, number of people living in the same 
household,  and to add to/change that information. 
8 Personal information The ability to have access to patient’s personal information, 
e.g. marital status, age, income, profession, and to add 
to/change that information.  
9 Private clinics The system should integrate data from private hospitals as 
well, i.e. patients from private and public hospitals should be 
collided.  
10 Administrative functions The ability to schedule analysis, appointments, rooms for 
sessions, and to be notified as soon as your patient comes in 
the hospital. During the patient’s stay, his or her doctor will 
know the patient’s whereabouts at all points in time.  
 
The reason why respondents were asked to rate functionalities Analysis and Analysis’ Results 
separately is a technical one. Despite their similarities, having the results of the analysis requires a 
more complex architecture of the software and more complicated and cumbersome procedures to 
actually enter them in the system. In some cases, just Analysis suffices. In others there is a need for the 
Results as well. Technically, Analysis’ Results encompasses the functionality Analysis as well. Due to 
the added complexity this distinction had to be made, as these two functionalities reflect two different 
methods to be created through programming. As such, the final recommendation will include only one 
of these functionalities even if these are rated similarly. The surveys will determine which one. 
32 | P a g e  
 
4.1.2. Aggregated Survey Results 
In Figure 4.1., the ratings of functionalities from all of the 190 respondents, both doctors and 
nurses, from different hospitals and different departments across Kosovo are visualized. The rating, as 
explained above and inside the chart, was numerical. If someone rated one of the functionalities with a 
1, it meant that for that doctor or nurse that functionality was not at all important. In contrary, if a 
functionality was rated with a 5, that functionality is very important for the respondent’s job. In Figure 
4.1., the averages of all ratings from all of the respondents are illustrated.  
Figure 4.1. Ratings of Doctors and Nurses of Kosovo’s future PIS Functionalities       
                   (average) 
 
 The tendency across respondents has been to rate some of the functionalities higher than the 
rest. Generally, very few of the functionalities were rated with 1s or 2s. A few of functionalities were 
rated close to the most important rating, i.e. a 5. For instance, as seen from Figure 4.1., only one 
function has been rated higher than 4.5 and that is Diseases. Administrative Functions have also been 












1- the least 
important
5- the most 
important
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4.5., reflecting the need for better management practices. There are three other functions that have 
been rated more than 4 and those are Treatment, Analysis and Analysis’ Results. Their rating reflects 
that they are very important for the medical staff in Kosovo’s hospitals.  
 Table 4.2. shows how many of the 190 respondents rated each of the functionalities with each 
of the rating scales. This table will be helpful in determining which of the functions are not as much 
important to doctors and nurses. The budget limitations of Kosovo for the health sector suggest that 
there cannot be a lot of functionalities for a Patient Information System at this stage. As such, it is 
important to establish as few as possible functionalities that would solve some of the most pressing 
problems Kosovo’s medicine faces. The final recommendations will be based on negative ratings of 
functionalities as well, which can be derived from Table 4.2. At the cross cell between each column 
and row there is a percentage. That percentage is the percentage of how many respondents have rated 
the functionality, whose name is in the first row, with the rating located in the first column. For 
instance, the first cell reads 79%. This means that 79% of respondents have rated Diseases with a 5. 
Each of the percentages in respective cells can be interpreted this way. 
Table 4.2. Ratings of Doctors and Nurses of Kosovo’s Future Functionalities (in %) 
 
Through the Figure 4.1., the most important functionalities were discussed. Table 4.2. is 
helpful in establishing some of the functionalities that are not that important to medical staff. The 
bottom half of the table is the section that helps to do so. Some of the functionalities have received 
negative ratings more than the others. For instance, 19% of all respondents rated Personal Information 
with 1s and 2s. Similarly, Living Conditions has received ratings of 1s and 2s from 15% of the 
 Diseases Treatment Analysis Analysis 
Results 









79% 51.5% 53% 70% 55% 57% 26.2% 33.5% 40% 60% 
4 
13.2% 32.5% 29.5% 21% 15.5% 14% 26.2% 14.5% 34.3% 35% 
3 
7.3% 13% 17.5% 7% 15.5% 12% 33.2% 33% 24.2% 5% 
2 
0.5% 3% 0 1.5% 11% 11% 9.2% 11% 1% 0 
1 
0 0 0 0.5% 3% 6% 5.2% 8% 0.5% 0 
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respondents. Visual Information has received mixed ratings. Compared to the other functionalities, 
nonetheless, it has received more ratings of 1s and 2s.  
The percentages reflect the same findings, to a certain degree, as the averages when it comes to 
the most important functionalities. Diseases, Administrative Functions, and Analysis Results have 
been rated the most with 5s. Analysis and Treatment have been surpassed by Visual Information and 
Allergies in regards to ratings with 5s. However, when taking into account the ratings with 4s, 
Analysis and Treatment surpass Visual Information and Allergies. The Visual Information and 
Allergies, however, have also received considerable ratings of 1s and 2s, which smooth the effect of 
the ratings of 5s and 4s. Treatment and Analysis have received very little to none ratings of 2s and 1s. 
Generally, both methods using averages and percentages have led to the same conclusions or to 
complementary ones.    
4.1.3. Survey Results Grouped by Hospitals  
  The range of findings from these surveys suggests that the final recommendations as to the 
functionalities that Kosovo’s PIS must have must consider the variation of ratings from different cities. 
Analyzing the differences and similarities between ratings from different cities facilitates the 
possibility to offer comprehensive nationwide recommendations. Medical staff traditionally is the 
largest stakeholder in the Patient Information Systems. They will be the ones that will be using it 
practically every day, more than any other stakeholder. As such, their opinion should be analyzed 
more carefully and diligently. Considering these two factors, the results from each of the hospitals will 
be represented through averages and through percentages. The rationale behind such decisions is that 
these two methods will offer complementary findings. This in turn will make the analysis and 
recommendations more complete and all-inclusive. Figure 4.2. under a) and b) can serve to compare 
the average rating for each of the functionalities across the hospitals from different cities. For better 
visualization of the results, the ratings have been split up in two charts. As presented in the figure, 
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Figure 4.2. Summary of Findings From the Surveys of Hospital Staff 
     a)    Diseases, Treatments, Analysis, and Analysis Results 
 
 
                        b) Visual Information, Patient’s allergies, Living conditions, Personal   
   Information, Private Clinics, Administrative Functions
 
1- the least 
important 
5- the most 
important 
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It is visible that, up to a certain degree, some of the functionalities have more importance than 
others across the country. The first four functionalities, namely, Diseases, Treatment, Analysis and the 
results of analysis are consistently rated high, between 3.5 and 5, across the different cities. 
Administrative Functions, which refers to scheduling appointments with other doctors or specialists 
for your patient or tracking his or her whereabouts in the hospital, was rated even higher. Its rates vary 
from 4 to 5 in all of the cities. The main reason behind this might be the fact that all hospitals face with 
this problem. As per other functionalities, due to different expertise and technology available at the 
hospitals, the needs vary. The remaining functionalities are clearly less important for the medical staff, 
given their ratings. This information is helpful in pinpointing the functionalities that are needed more 
urgently and in complementing the findings from the 4.1.2. sections. 
4.1.3.1. Table of Results For Each of The Hospitals 
 The exact percentages of rates for functionalities for each of the hospitals are presented in the 
following tables: Table 4.3, 4.4, 4.5, 4.6., 4.7, 4.8, 4.9, and 4.10. In the first columns are the rating 
scales. Each respondent could rate each of the functionalities with a rank from 1 to 5, 1 being the least 
important and 5 the most important. The different functionalities are presented in the first row of the 
tables. At the cross cell between each row and each column is the percentage of how many 
respondents have rated that functionality with that particular rank.  
         Table 4.3. Results from the hospital of Prishtina 
 
The doctors and nurses from the hospital in Prishtina rated reports for Diseases as the most important 
functionality for them. 87% of the respondents rated it with a 5. The second functionality of high 
importance was Visual Information. 76% of the respondents rated it with a 5. Thirdly, there are two 
functionalities which have been rated from 75% of respondents as very important. These are Allergies 
 Diseases Treatment Analysis Analysis 
Results 









87.5% 58.75% 65% 75% 76.25% 75% 35% 35% 52.5% 73.75% 
4 
12.5% 35% 22.5% 18.75% 23.75% 6.25% 30% 5% 35% 25% 
3 
0 6.25% 12.5% 6.25% 0 12.5% 35% 47.5% 12.5% 
                      
12.5% 
2 
0 0 0 0 0 6.25% 0 6.25% 0 0 
1 
0 0 0 0 0 0 0 6.25% 0 0 
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and Analysis’ Results. One of the least important PIS functionality for Prishtina’s hospital, according 
to this survey, is having personal information about the patient.  
         Table 4.4. Results from the hospital of Peja 
 Diseases Treatment Analysis Analysis 
Results 









89% 17% 22 % 39% 17% 33% 6% 6% 5.5% 39% 
4 
11% 78% 50% 28% 0 22% 38.5% 50% 28% 44% 
3 
0 5% 28% 22% 50% 22% 6% 22% 50% 17% 
2 
0 0 0 11% 28% 17% 6% 6% 11% 0 
1 
0 0 0 0 5% 6% 44% 16% 5.5% 0 
In the hospital of Peja, it is very important that the future Kosovo’s PIS have reports and standard 
forms about Diseases. This has been rated by 89% of respondents as very important. Analysis Results 
and Administrative Functions are also very important for Peja’s hospital. They have been rated by 
39% of respondents with a 5. Living conditions seems to be not that much important, being rated by 
44% of the respondents as not at all important.  
         Table 4.5. Results from the hospital of Mitrovica 
 Diseases Treatment Analysis Analysis 
Results 









58% 33% 58% 50% 67% 33.5% 0 25% 33.5% 50% 
4 
25% 42% 33.5% 50% 8% 25% 8% 42% 58% 42% 
3 
8.5% 25% 8.5% 0 25% 8% 75% 33% 8.5% 8% 
2 
8.5% 0 0 0 0 33.5% 17% 0 0 0 
1 
0 0 0 0 0 0 0 0 0 0 
 
 In the hospital of Mitrovica, 67% of respondents thought that it is very important for Kosovo’s 
PIS to provide doctors and nurses with the possibility of having visual information. This was their first 
choice. Analysis and Diseases were also rated as very important by 58% of respondents, rating them 
the second most important functionalities for Kosovo’s PIS for Mitrovica’s hospital. One of the 
functions that received the largest amount of negative rating is Allergies. Living conditions also is 
rated considerably low, with none of respondents rating it with a 5 and 17% of them with a 2.  
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           Table 4.6. Results from the hospital of Prizren 
 Diseases Treatment Analysis Analysis 
Results 









89% 74% 70% 93% 56% 59% 37.5% 52% 48% 63% 
4 
11% 19% 11% 0 11% 30% 22% 26% 30% 30% 
3 
0 7% 19% 7% 33% 4% 33% 18% 22% 7% 
2 
0 0 0 0 0 7% 7.5% 4% 0 0 
1 
0 0 0 0 0 0 0 0 0 0 
  
In the hospital of Prizren, 93% of respondents rated Results of Analysis as very important for 
Kosovo’s PIS. Their second and third choices for very important functionalities were Diseases and 
Treatment, which were rated as very important by 89% and 74% of respondents respectively. Living 
Conditions and Allergies were the functions that were rated the most with a 2, namely, 7.5% and 7% 
respectively.  
  Table 4.7. Results from the hospital of Gjakova 
 Diseases Treatment Analysis Analysis 
Results 









42% 42% 32% 68% 11% 31% 21% 42% 21% 32% 
4 
11% 0 47% 32% 0 10.5% 11% 0 26% 58% 
3 
47% 37% 21% 0 31% 10.5% 31% 0 53% 10% 
2 
0 21% 0 0 47% 10.5% 37% 42% 0 0 
1 
0 0 0 0 11% 37% 0 16% 0 0 
 
The hospital in Gjakova rated Analysis Results as their first choice in regards to importance of 
functionalities. 68% of respondents rated Analysis Results as a very important functionality. Their 
second choices were Diseases, Treatment and Personal Information, which were rated as very 
important by 42% of the respondents. Visuals, Allergies, Living Conditions and Personal Information 
were rated many times with a 2. For instance, Visuals was rated 56% of the times with a 1 or a 2.  
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   Table 4.8. Results from the hospital of Ferizaj   
 Diseases Treatment Analysis Analysis 
Results 









33% 33% 11% 67% 0 11% 11% 33% 11% 33% 
4 
22% 0 44.5% 33% 0 22.25% 22% 0 33% 56% 
3 
45% 56% 44.5% 0 22% 22.25% 11% 0 56% 11% 
2 
0 11% 0 0 56% 22.25% 56% 56% 0 0 
1 
0 0 0 0 22% 22.25% 0 11% 0 0 
 
Respondents from Ferizaj have rated Analysis Results as a very important functionality, namely, 67% 
of them rated it as a very important function. Their second choices were Diseases, Treatment, Personal 
information and Administrative functions, which were rated as very important by 33% of respondents. 
Some of the least important functionalities for respondents from Gjakova were Visual Information and 
Allergies, which were rated as not at all important by 22% of respondents.  
  Table 4.9. Results from the hospital of Vushtrri 
 Diseases Treatment Analysis Analysis 
Results 









80% 20% 0 20% 0 20% 0 20% 0 40% 
4 
20% 60% 60% 20% 40% 20% 20% 40% 40% 60% 
3 
0 20% 40% 20% 20% 20% 40% 20% 60% 0 
2 
0 0 0 20% 40% 20% 0 0 0 0 
1 
0 0 0 20% 0 20% 40% 20% 0 0 
 
For the hospital of Vushtrri, functionality about Diseases has been rated as very important by 80% of 
respondents. The second functionality rated as important was Administrative Functions, which was 
rated so by 40% of respondents. The third important functionality rated was Treatment, which was 
rated as very important by 20% of respondents. The Analysis Results, Allergies, and Personal 
Information were rated similarly. Nonetheless, they received also negative ratings of being not at all 
important. 20% of respondents thought that these functionalities are not at all important. 
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  Table 4.10. Results from the hospital of Gjilan 
 Diseases Treatment Analysis Analysis 
Results 









90% 60% 60% 75% 75% 75% 30% 30% 55% 70% 
4 
10% 35% 30% 20% 25% 5% 35% 5% 35% 30% 
3 
0 5% 10% 5% 0 10% 35% 50% 10% 0 
2 
0 0 0 0 0 10% 0 5% 0 0 
1 
0 0 0 0 0 0 0 10% 0 0 
 
According to respondents from the hospital of Gjilan, the most important functionality for 
Kosovo’s PIS is Diseases. 90% of respondents rated it as very important. The second choices were 
Analysis Results, Visuals, and Allergies which were rated as very important by 75% of respondents. 
Personal Information was rated as the least important functionality, with 15% of respondents rating it 
with a 1 or a 2. 
4.1.4. Three Most Crucial Functionalities 
The same respondents from each of the hospitals were asked to circle the three crucial 
functions for a PIS. This question was asked considering the budget limitations in medicine in Kosovo. 
As such, in spite of pinpointing the most important functions, which as seen from the results are many, 
there was a need to pinpoint as fewer as possible crucial functions. This way, in case the budget 
limitations suggest that PIS should have a limited number of functionalities, then this research paper 
will provide the most essential ones. The results will be presented in Figure 4.3. and Tables 4.12 under 
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Figure 4.3. Three Most Crucial Functionalities as Rated by Doctors and Nurses  
 
In the first column are listed all of the cities and in the first row are the functionalities from 
which respondents had to choose. At the cross-cells between rows and columns are the percentages of 
respondents that have selected that particular functionality among the three functionalities they had to 
select as being the most crucial ones. 
 Table 4.12. The Three Most Crucial Functionalities 
a) Diseases, Treatment, Analysis, Analysis Results and Visuals 




92.5% 84% 9% 70% 0 
Peja 
67% 83% 6% 67% 0 
Mitrovica 
75% 75% 17% 50% 17% 
Prizren 
74% 67% 19% 78% 7% 
Gjakove 
74% 42% 47% 84% 5% 
Ferizaj 
44% 33% 44% 100% 11% 
Vushtrri 
100% 100% 20% 60% 0 
Gjilan 
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b) Allergies, Living Conditions, Personal information, Private Clinics and   
   Administrative Functions 
 Allergies Living 
conditions 
Personal info. Private clinics Administrative 
functions 
Prishtina 
6% 6% 1.25% 1.25% 30% 
Peja 
6% 6% 65 0 44% 
Mitrovica 
8% 8% 0 0 25% 
Prizren 
7% 7% 0 0 41% 
Gjakove 
0 0 0 5% 42% 
Ferizaj 
0 0 0 11% 56% 
Vushtrri 
0 0 0 0 20% 
Gjilan 
10% 5% 0 0 35% 
 
Generally, the three most selected functionalities have been Analysis Results, Diseases and Treatment, 
with Administrative Functions following close behind. The rest of the functionalities, as seen clearly 
from the summarized results above in the Figure 4.3 and in the Table 4.12, have been selected almost 
never or very few times. These findings complement the findings from sections 4.1.2. and 4.1.3., 
which was expected.  
The reason why the percentages here add up to more than 100% is because all of the respondents were 
asked to pick three functionalities. As such, when each respondents has more than 1 option to choose, 
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Chapter 5 “Outcomes and Findings: Patients, Ministry, and Other  
    Countries” 
5.1. Patients’ Surveys Results 
Patients have also been surveyed. They play a role in reaching this project’s goal in 
establishing Kosovo’s PIS most important functions. These surveys have served to understand 
patients’ perspective in regards to a Patient Information System. Patients were asked to select three 
functionalities that according to them would be the most important ones once computer technology 
would be incorporated into medicine. The results are summarized in the Figure 5.1.  
Figure 5.1. Patient’s Survey Results 
 
 
The three most important functions, as rated from the patients themselves, were scheduling 
sessions with the doctors, being able to contact the doctor through the system and being able to 
download their medical history. These are the functionalities that have been selected most often from 
the respondents.  
 When being compared to the results from the hospitals, the results from patients ranged much 

















Self-diagnosis Rating the doctor
Patient's Survey Results
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same throughout Kosovo. This is one of the reasons why results from patients have not been grouped 
by their respective cities. Another reason was that although patients are very important stakeholders in 
establishing the main functionalities for Kosovo’s PIS, they are second to medical staff. Patients’ will 
use this system only occasionally. Because of these two reasons, the results from the surveys with 
patients have been presented only as aggregates and not grouped by the cities.  
5.2. Interview with the Ministry Representative  
Ministry of Health (MoH) is also an important factor in determining the key functionalities that 
Kosovo’s PIS will have. To establish Ministry’s needs, an interview with one of the Ministry’s 
officials that was directly related to HIS was conducted. Despite providing Ministry’s perspective, the 
official also offered access to the yet unpublished Kosovo’s Health Information Strategy, which will 
be discussed in the next section. The most important functionalities of the Kosovo’s PIS from the 
perspective of the Ministry of Health, according to the interviewee, are those that provide aggregated 
data. This statistical tool enables the ministry to monitor the hospitals and see to any need these 
hospitals might have, such as the need for more medical staff or for new facilities. The Ministry will 
be able to plan the financial and other resources directed to each hospital in Kosovo. As such, the three 
functionalities that the Ministry needs can be found in Figure 5.2.  
Figure 5.2.: Most Important Functionalities for a PIS according to MoH
 
 
5.3. Health Information Strategy of Kosovo  
The Health Information Strategy (HIS) of Kosovo establishes the way in which computer technology 
will be integrated in the health sector in Kosovo. This integration will aim to make health sector more 
functional and efficient. The Kosovo’s HIS will have four domains of functionalities which fall under 
Statistics about 
hospitals
• Number of patients each 
month
• Facilities and technology 
Statistics about 
doctors and nurses





• Number of patients each 
month
• Success rates
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the category of patient care, registers, security and enterprise and resource planning.  Table 5.1. 
summarizes all the specific functionalities and a brief description of what they entail.  
   Table 5.1. Functionalities in HIS Strategy of Kosovo  
a) Patient Care and Registers 
        Source: Ministry of Health in Kosovo (2010) 
Category Function Description 
Patient Care Admission, Discharge and 
Transfer 
Following patient throughout the 
treatment, inside and out of the 
hospital. As the name suggests, it 
allows for admission, discharge and 
transfer of the patient. 
Patient Relationship 
Management 
Registering the patient in the system, or 
deleting them from the system. 
Inpatient, Outpatient and 
Emergency Care 
The actual process of health care 
including diagnosis, treatment, doctor’s 
interpretation of the results, and future 
actions to be undertaken.  
Order Management Ordering different procedures for the 
patient for different professionals. 
Electronic Health Record Maintaining all patient-related data in 
his or her record.  
Registers Register of Health Care 
Professionals 
Collection of information about 
medical staff members in institutions. 
Register of Health Care 
Institutions 
Collection of information about health 
care institutions located in Kosovo.  
Register of Patients Collection of information on patients 
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Table 5.1. Functionalities in HIS Strategy of Kosovo  
b) Registers, Security and Enterprise Resource Planning  
        Source: Ministry of Health in Kosovo (2010) 
Category Function Description 
Registers Register of Pharmaceuticals Collection of information about 
pharmaceuticals 
Catalogue of Procedures and 
Laboratory Tests 
Standardized and coded steps for each of 
procedures. 
Catalogue of Diagnosis Standardized and coded steps towards 
diagnosis. 
Security Consent Management Carefully monitoring who has access to 
data in the system 
Identity and Access 
Management 
Requiring authentication prior to 
accessing the data. 
Enterprise 
Resource  
Planning   
Billing support  Enabling transactions.  
Capacity Management Analyze resources and plan their usage 
Staff Planning and Scheduling  Scheduling available times 
Health Statistics and Public 
Health Reporting System 
Statistics to be used for policies or by the 
administration.  
 
These functionalities will be implemented in four phases. Throughout these phases, they will become 
more advanced, the geographical area of HIS will expand and the amount of computer technology per 
institution will also increase (Ministry of Health, 2010).  
5.4. Health Information Systems in Other Countries 
Kosovo enjoys a certain advantage when it comes to PIS. It is a new country and it will 
implement such a system for the first time. As such, it can rely on other countries’ experiences with 
PISs, which will be presented in this section. A set of criteria were used in the selection of each 
country. Serbia and Macedonia were selected based on proximity with Kosovo in terms of medical 
system, population, and budget. Their experience could help this capstone project in recommending 
different courses of action. Norway was selected since it has one of the best and most advanced 
systems in the world. This system could serve as a future goal for Kosovo’s PIS. To achieve to the PIS 
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of today’s Norway, Kosovo has to invest in building the necessary architecture from its initial phases. 
Palestine was chosen because it is using the product that Kosovo plans to use in the future. The 
functionalities there could be of help to determine how Kosovo’s PIS will look like.  
5.4.1. Macedonia 
 Macedonia prioritized its needs when introducing Information and Communication 
technologies in its medical system. Initially, the Patient Information System was implemented in the 
Department for Traumatology and Orthopaedy in Ohrid’s hospital (Ministry of Health in Macedonia, 
2007). The system was closed and it covered only these two departments. This meant that the data 
could be easily shared between these two departments and within them, but not with the other 
departments until they integrated ICT as well. As time went by, more departments and hospitals got 
equipped with the required hardware network and software to support the Patient Information System. 
Hospitals established closed and decentralized systems (Ministry of Health in Macedonia, 2007). This 
meant that doctors and nurses could communicate and share files as long as they were working in the 
same hospital. This system has provided many opportunities for Macedonian health system. 
Nonetheless, it still needs to be centralized and coordinated into one database (Ministry of Health in 
Macedonia, 2007).  Centralization and coordination are the next step of Macedonian Health 
Information System. 
 The approach Macedonian Health Ministry took was a gradual one towards building a more 
complex information system. The fact that this was a large investment and it required a lot of testing 
contributed to this approach. The limitations in budget as well contributed to taking this approach 
(Ministry of Health in Macedonia, 2007). Time was needed for Macedonia to be able to afford the 
price of such large and complex software.  
5.4.2. Serbia 
Serbia’s Health Information System is by far the most developed information system in the 
region. The integrated system that they use encompasses far more than a Patient Information System. 
It includes pharmacy management, resource (i.e. human, facilities, technology) management and 
electronic health insurance (Milenkovic M., Radojicic,Milenkovic D., and Vukmirovic, 2009). In 
regards to the Patient Information System, it contains several divisions such as: hospital care, 
emergency care, long term care, primary care, and diagnostics (Figure 5.3.). In other words, Serbian’s 
PIS focused on different types of treatment delivered to the patient regardless of department in which 
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that care is delivered. This approach was chosen by Serbian Government to focus in integration of 
different departments, rather than specialization of each of them (Milenkovic et al., 2009). 
The approach to build the system was the same as the Macedonian one. Step by step, the 
hardware and the software were built up and put to work together. Nonetheless, the time difference 
from one phase to the other was smaller than in the Macedonian case (Milenkovic et al., 2009).  
                         Figure 5.3. Serbian’s PIS Main Elements 
       Source: Milenkovic et al. (2009) 
 
5.4.3 Norway 
Norwegian’s Patient Information System has evolved a lot since its inception. In the beginning 
phases, it focused in offering management services for the administration of hospital and increasing 
the efficiency with which resources were used. Nowadays, it is focused more in the statistical tools 
(Ringard, Sagan, Saunes and Lindahl, 2013). Norway has transformed the large and complex 
mechanism and software behind its Patient Information System to aggregate large amounts of data. 
These data are being used from educational and research institutions and policy makers very 
extensively to help medicine (Ringard et al., 2013). The accuracy of these data has gained 
reputation now and it is being used even in everyday basis to track the best treatment methods. In 
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longer periods of time, these data aid researchers and academicians to track patterns of diseases and 
the success rates of more complex treatments. This new aspect of PIS in Norway is being used for 
scientific purposes as well. Based on the scientific decisions reached, the PIS is able to contribute 
with reliable information in policy making processes (Ringard et al., 2013). 
Nonetheless, the process of evolution in Norwegian’s PIS took a lot of time and investments. 
Many teams were created to monitor the change in different hospitals, and this required knowledge, 
time and money. Today, it is widely known as one of the most advanced PISs in the world (Ringard 
et al., 2013). Other countries wishing to follow Norway’s path will deal with less challenges, as 
they can simply follow Norway’s example. As such, it is reasonable to assume that for the rest of 
the countries, it will take less time and effort to reach Norway’s current stage than it took Norway 
itself. 
5.4.4. Palestine 
Palestine has a relatively new Patient Information System. It began to function in 2012 and was 
implemented by Datasel, a Turkish company (Ministry of Health in Palestine, 2013). The approach 
Palestine took when building its HIS is clearly impacted by the current state of affairs there. It 
focused a lot in trying to respond to emergent situations and to create back-up mechanisms. These 
measures were taken in case something happens to the hardware and to the network. The general 
principle behind this system is similar to the systems in other countries. Medical records are kept 
electronically for each of the patients and aggregated data are used in research and policy making 
processes (Ministry of Health in Palestine, 2013). In addition, this system has been built to contribute 
to establishing safe areas for water consumption and for agricultural purposes. In other words, the 
Palestinian Ministry of Health has used this opportunity primarily to inform its citizens about 
potential health-related issues (2013).  
Generally, the system has received positive reviews throughout these two years. The software 
has been able to carry out all the functionalities it was required to. The overall price of 
implementation, including hardware, software, labor, training, connection to existing databases and 
servers, maintenance for Palestine has been, according to the Ministry of Health in Palestine, 28 
million USD (2013). The Ministry did not release the exact price of each of the elements of the 
package. From the similarities in size and complexity of the software, it is anticipated that the price 
for Kosovo’s PIS would be somewhat similar. However, the fact that the backup mechanisms and the 
additional functionalities, such as establishing safe areas to consume water, will not be part of 
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Kosovo’s PIS will play a role in decreasing the overall price. The lack of data about the price of these 
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Chapter 6 “Discussion and Analysis”  
This chapter will provide in-depth analysis of the previous two chapters (Chapters 4 and 5) that 
summarized the results from the surveys and interviews. In line with the goal of this project to 
establish the functionalities of Kosovo’s PIS, the responses of respondents have been analyzed to 
generate potential PIS functionalities. Generally, the expectations from previous research projects, 
which stated that developing countries seek and settle for a particular level of development of ICT in 
medicine, have come true. The overall tendency of the respondents was to settle for Level 3 of 
development, as described by Capability Maturity Modes model (see Chapter 1, Section 1.2.4).  
6.1. Analysis of Users’ Surveys and Interviews 
6.1.1. Analysis of Medical Staff Surveys   
The surveys conducted reflect that the differences between the functionalities needed the most 
by medical staff based on different cities are statistically insignificant. As seen from Figure 4.2. under 
a) and b), the results across cities do not vary to a high degree. To further illustrate this point, table 4.3 
to 4.10 indicate the small differences between the functionalities needed by doctors and nurses in 
different cities. For instance, in hospitals from 5 different cities, Diseases have been rated with a 5 by 
more than 80% of respondents, 5 being the rating indicating a high importance. None of the 
respondents, regardless of their city, have rated this functionality with a 1 or as not important. With the 
exception of respondents from one hospital, none of the respondents have rated this functionality with 
a 2. In the rating of the most preferred and needed functionalities, which are Diseases, Treatment, 
Analysis’ Results and Administrative Functions there is far less variation than in that of the rest of 
functionalities. This implies that most of the hospitals need these functionalities as part of the PIS 
more urgently, rather than the rest. These functionalities became even more consolidated when 
respondents of the surveys were asked to prioritize only three functionalities. Almost unanimously, the 
four most highly rated functionalities were Diseases, Treatments, Analysis’ Results and 
Administrative Functions. This suggests that there should be a uniform software package installed in 
the 7 public hospitals in Kosovo.  
The data gathered from doctors and nurses reflect the level of development of medicine in 
Kosovo. Most of the times, doctors and nurses ranked higher the simpler functionalities. They 
prioritized the functionalities that offer technical aid to them, rather than those that offer scientific aid 
to them. For instance, visual information is considered as one of the most complex functionalities in an 
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average PIS.  Preserving the quality of visual information required in medicine and, simultaneously, 
making that type of information available for a large number of people has been a technical challenge. 
This in itself makes visual information a progressed functionality. In medicine, visual information of 
the most recent types, such as 3D videos, are also considered as very advanced. As a PIS functionality, 
Visual Information was rated very low by the medical staff in public hospitals. This information 
reflected the low importance it had for the hospitals at this point in time. This suggests that the PIS 
that will be implemented here initially will contain basic functionalities. As the time passes by the 
need for more advanced functionalities may arise, as it has been the case in other countries.  
Another characteristic witnessed from the results of the surveys was that the scope of factors 
included in making final diagnosis is relatively small. Recent medicine developments take into 
account multiple factors in diagnosis and disease treatments, including the patient’s lifestyle. The 
results from surveys show of a more traditional approach in medicine. The Living Conditions and 
Personal Information functionalities were rated low from the respondents, rendering them as not 
important at this point in time for hospitals. This lack of variety suggests that the Patient Information 
System will not be as large in scope. It will not contain that many functionalities initially.  
  As clearly seen from the figures and tables in Chapter 4, there is a general tendency to rate 
higher and prioritize certain types of functionalities. Figure 4.1. illustrates how Diseases, Treatment, 
Analysis, Analysis’ Report and Administrative Functionalities have been considerably rated more than 
the rest of the functionalities. These same functionalities have been prioritized and selected in the top 3 
crucial functionalities by the respondents as well. Table 4.2 supports this finding. Table 6.1. illustrates 
and summarizes the ratings of these functionalities and the percentage of respondents that have put 
them in their top 3 functionalities (Rating procedure: 1- not important, 5- very important. Selection 
procedure: The three most crucial functions. Refer to Chapter 4.). Diseases, Analysis’ Results and 
Administrative Function are the ones that have been rated with 5s the most. Simultaneously, these 
together with Treatment and Analysis have received very low negative rating compared to the rest of 
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Table 6.1. Ratings for the Most Needed Functionalities from Medical Staff 







Analysis’ Results 4.4 
73% 
Administrative Functions 4.4 35% 
 
  Some of these functionalities can be grouped together due to similarities they share. For 
instance Diseases and Treatment are part of a patient’s Medical Record. Per each disease, it is 
important to know the treatment the patient has gotten. Logically, this would require that these 
functionalities be grouped together.  Considering the prioritized and the most rated functionalities 
from doctors and nurses, two other functionalities which must be a part of Kosovo’s PIS are Analysis’ 
Results and Administrative Functions. Administrative Functions needs to be connected to all the other 
functionalities, by definition. This functionality supplies the information needed in other 
functionalities. When patients come for the first time, they are registered through Administrative 
Functions. Their Medical History or Medical Record is also registered through this functionality. 
Scheduling of analysis or appointments is carried out through Administrative Functions and the results 
from those analysis and meetings are stored in the system through Administrative Functions. In this 
system, Administrative Functions will be at the center providing the necessary information to all the 
other functionalities. These functionalities will facilitate having access to patients’ medical recordand 
editing them to add more information. The time needed to do so will be considerably short and the 
medical record itself will be very interactive and flexible.  
6.1.2. Analysis of Patients’ Surveys  
The results from the surveys conducted with the patients suggest that patients too require more 
administrative help from Kosovo’s future PIS. The main results are summarized in the Figure 5.1. In 
this figure it can be seen that the three most rated functionalities are scheduling sessions with the 
doctor, contacting with their doctor through this system, and downloading their medical history. The 
percentage of respondents that have rated and selected these functionalities as crucial for them are also 
summarized in Table 6.2. (Selection procedure: The three most needed functionalities. Refer to 
Section 5.1.) These findings suggest that, similarly to respondents from the hospital, the level of 
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advancement required from Kosovo’s future PIS is low. Probably, the main reason contributing to this 
phenomenon is that generally, the level of scientific development in medicine is considerably low.  
Innovations brought to western countries have not found their way here yet. Surprisingly, one of the 
most advanced functionalities that could be provided by a PIS, namely self-diagnosis, was not rated 
that highly by patients. Furthermore, the results suggest that patients do not need that much the help of 
e-transactions to perform their payments towards hospitals. This might be due to a general lack of 
usage of such types of payments in our society. This suggests that even from the patient’s point of 
view Kosovo’s future PIS should not contain as many complicated functionalities. This finding 
doesn’t exclude the possibility of future developments of these functionalities. As society progresses, 
different more complex functionalities might be needed. That is why continuous evaluation processes 
regarding the PIS should be undertaken with all the stakeholders. This process will help in determining 
extra functionalities that might be needed.  
Table 6.2. Ratings for the Most Needed Functionalities from Patients 
Functionality Selected in the top 3: 
Scheduling sessions with the doctor 
80% 
Contacting the doctor 
61% 
Downloading their medical history 
53% 
 
As mentioned above, one of the highly rated functionalities by patients is scheduling 
appointments with their doctors. Its meaning will be further explained. The scope of this functionality 
relies within the Administrative Functions, which was rated highly by the medical staff. This overlap 
in the needs of different stakeholders helps in explaining how these functionalities will be related to 
one another. The scheduling of doctors, which was a functionality required by patients, will be 
performed through the broader functionality of Administrative Functions. Both patients and hospital 
staff need to have access to this functionality. Patients will schedule appointments in one side. On the 
other side, hospital staff will be able to see which patient has scheduled an appointment and arrange a 
room for that meeting. An issue rising here has to do with how much information is disclosed through 
this system to particular people. This issue is a part of a broader topic on security issues. Different 
individuals that will be using the PIS will have different rights and privileges in the system based on 
their status. When new users will be registered, they will have a corresponding status such as Patient 
or Doctor. This status will determine what each user will get to see once he or she logs in in this 
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system, which naturally will be password-protected. Patients will be able to schedule appointments 
with their doctors. This means that they will also be able to see where their doctor has been already 
scheduled, but not by whom he or she has been scheduled. On the other hand, the doctor and the 
assistive hospital staff will be able to see all the scheduled appointments. Furthermore, they will be 
able to schedule appointments, that they see fit to schedule, of their patients with other specialists 
within their hospital, or if need be, other hospitals. Although patients will not be able to see this entire 
process, the final outcome will be shown in their accounts when they log in.  
The survey with the patients suggested that patients prefer to be able to electronically 
download their medical histories from the PIS. This requires a grouping and sorting function from the 
Administrative Functions. The privacy issues are very important here, as these documents will contain 
personal information about each patient. Only the patient that has the credentials, i.e. the username and 
password, will be able to download his or her own medical history. All the data will be stored in a 
database that will be located in the servers of the Ministry of Health. From there, the individual client 
computer will receive the information in a predetermined format. The information will be sorted out 
based on the username and the password and then delivered to the client computer. Each person 
registered in the system will have a username and a corresponding password. The personal information 
of that person will be related with that username and password. Once that person logs in and requires 
for a report to be delivered to him or her, in the database, only the medical records that contain his or 
her name and unique ID will be selected and delivered. As soon as a person logs in, the database is 
notified of what it can and cannot release to that person. Doctors and nurses, on the other hand, will 
have more privileges in this aspect. They will be able to see the medical history of all the patients 
registered in the system.  
Patients also required for the PIS to enable them to contact with their doctors through the 
system. This will be achieved through direct chatting tools, currently available with the main PIS 
commercial packages. The security provided to the whole system will be applied in the conversational 
tools as well. The history of conversation will be stored only at the users’ accounts and only if they 
give permission to do so. These last two tools are especially helpful in cutting the long lines at the 
hospitals. With the option of scheduling appointments, there will be fewer individuals at the hospitals. 
Patients will also be able to contact their doctor while their privacy is not intruded, through an easy 
process. That is why it will be unnecessary to physically visit the premises of the hospital with each 
question they might have.  
56 | P a g e  
 
6.1.3. Analysis of the Interview with the Ministry of Health  
The above-mentioned functionalities are an example of how the results from surveys produce 
complicated procedures and links between themselves. The complexity and connectivity increases 
even more when the MoH is added as a user to the system. The MoH requirements were pretty 
straight-forward. The statistical tools are of a more advanced level than the basic functionalities 
required by patient and medical staff. These tools needed by the MoH will be crucial in determining 
how to allocate the scarce resources of the Ministry in the most efficient way. That is why the 
databases storing the information and the grouping, sorting, and selecting functionalities need to be 
very advanced. The servers containing this information must be very large and the functions a bit more 
complicated than those for the medical staff and patients’ functionalities. The database will contain 
information about all the registered patients and medical staff members. Each of the doctors, nurses 
and other assistive staff will have his or her own patients and cases attached to his or her account. 
Moreover, each hospital will also be an entity in the database.  
As per the request of the Ministry, the hospitals will be evaluated through the help of Kosovo’s 
future PIS. The Ministry representatives will have the highest of the privileges from the stakeholders. 
They will be able to see and access not only information about the patients, but about the doctors and 
nurses as well. They will receive reports, that based on the specifications made by the MoH may be 
daily, monthly or yearly, on how many cases and patients have been treated in each of the hospitals by 
each of the doctors and nurses and with what kind of treatments. In addition, the MoH will monitor the 
success rates of each of the hospitals, doctors, nurses and treatments. Based on these reports, the 
Ministry will be able to make informed decisions about allocating resources. Moreover, in case of 
epidemics, it will be able to direct resources towards treatments that have been proven more successful 
based on their success rates. These reports will be generated through the data supplied to the system by 
the hospitals themselves. These functionalities will help the Ministry in improving its policies based 
on realistic information, an opportunity that hasn’t existed with the current level of technology present 
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6.1.4. The Most Preferred Functionalities by Users 
Figure 6.1. visualizes the abovementioned functionalities needed by all of the stakeholders. It is a 
basic skeleton of how stakeholders/users think the PIS should look like. It should be noted that 
Administrative Functions includes the option of patients scheduling their appointments with doctors 
and they contacting with their doctors. Administrative Functions is at the center because through it all 
the information will be delivered to the rest of the sectors and functionalities.  
Figure 6.1. Kosovo’s PIS framework 
 
6.2. Analysis of Other Countries’ Approaches  
6.2.1. Approaches of Regional Countries 
Other countries in the region have taken as well some steps towards full integration of 
computer technology in their medical systems. Their approaches were slightly different. Macedonia, 
for instance, had to prioritize the needs of the stakeholders in its own country based on different 
departments. The process towards integration of computer technology in their medical system started 
by having PIS installed in only one department in one of the hospitals. Then, each additional 
department that was added to the PIS was connected with the previous departments already on the 
system via one database. Whereas, Serbia did not focus on departments but rather on types of 
treatment delivered to patients across the departments. For instance, if a patient was put on a long 
treatment, in any department or hospital, when registering that patient, medical staff would use one 
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particular functionality. That same functionality would be used even if another patient would be 
staying in a completely different hospital and department.  
Results found in Chapter 4 and 5 suggest that a combination of the two above-mentioned 
approaches was preferred by the respondents. These same results suggest that the Serbian approach 
was preferred slightly more. Patients and the medical staff prefer more the Serbian approach, whereas 
for the Ministry it is important to have both of the approaches. Generally, the respondents have chosen 
or rated higher functionalities that can be universal for each of the departments and hospitals across 
Kosovo. Diseases, Analysis’ Results, Treatment and Administrative Functions are functionalities that 
are not specific to any particular department or hospital. Similarly, the functionalities chosen by the 
patients as the most needed ones, such as scheduling appointments with your doctor, or downloading 
medical history, do not belong to a specific department or hospital. The MoH, due to its role as an 
observer of the overall system, needs data from all of the hospitals and departments, as well as 
treatments. It is important for the Ministry to have data both based on the Serbian approach and the 
Macedonian one. This way they are able to deliver their policies based on correct information. This 
suggests that the functionalities needed most by patients and medical staff will be universal across 
departments and hospitals. The data going to the MoH, however, will have to be grouped at some 
point based on hospitals and departments as well.  
6.2.2. Norway’s Approach 
Norway has one of the most advanced PISs in the world for the moment. The PIS there has 
gone through a transformative process. Initially, it consisted of a simple information system 
incorporated in medicine. Currently, it is also a large information supplier and virtual space for 
scientific research and development processes. The approach the Norwegian government took to get 
there was a new and inventive one at that time. Norway has been one of the first countries to undergo 
such transformation process. It had to try and experiment with each method and functionality added in 
order to find their weak points and to improve them. 
Results in the two above Chapters suggest that generally stakeholders do not require a high 
level of advancement from Kosovo’s future PIS. The most wanted functionalities have been pretty 
basic. The advanced functionalities, which the respondents were asked to rate, were rated as not 
important and were not prioritized by them. This suggests that currently Kosovo does not need to take 
the Norwegian approach regarding its future PIS. Nonetheless, the current world trends suggest that 
the types of PIS as the one in Norway will become more popular. The science will progress to the 
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point that a PIS that supplies information to research and educational institutions will become a need 
for countries. Such approach will become necessary to pace with the other countries. Kosovo has the 
luxury of using the know-how and the knowledge of other more advanced countries. It is very 
important to start drafting a developmental strategy as soon as it lays out the basic PIS, based on 
Norwegian approach. This way, although it has begun to computerize the medicine late, it can try to 
pace with other countries.   
6.2.3. Palestine’s Approach 
Palestine used the same software that has been proposed to be used in Kosovo in its Health 
Information Strategy, namely Datasel. It has been regarded by many as functional in achieving its 
predetermined goals. The information available online on this software is very limited due to problems 
in Palestine. Despite the usual functionalities, the package in Palestine apparently is focused more in 
backup and restoring of the data. An idiosyncrasy of Palestine is the ongoing conflict with Israel. The 
PIS has to reflect that situation and protect the data against the conflict. There are suggestions that the 
price for this PIS was around 28 Million USD.  
The positive reviews for Datasel help positively the process of determining the commercial 
package for Kosovo. The lack of available data online hampers this process. It would be really 
important to have the whole process of review and testing documented. If that information would be 
available Kosovo would be able to evaluate the process of review and testing. The results would make 
more sense and the comparison between the two medical systems in the two countries would be more 
complete. The fact that Datasel was ready and able to tailor its packages to the situation is also a 
positive factor. This suggests that there is a high chance to have this company make changes and 
adaptions to their packages based on the situation. The issue of the price is undetermined. The price of 
the each of the components is not available. Nonetheless, the restore and the backup functionalities are 
very complex. It follows that the addition of these functionalities contributed significantly to the 
increase in the overall price. The lack of such functionalities might make the price lower for Kosovo. 
Depending on the original packages, the changes that we might need will contribute to a price 
increase. In any case, these changes are less complicated than the restore and the backup 
functionalities required by Palestine. This suggests that we might expect a price lower than 28 million 
USD.  
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6.3. Analysis and Evaluation of Kosovo’s Health Information Strategy 
Table 5.1. summarizes all the functionalities that have been foreseen to be a part of the 
Kosovo’s future PIS by the Health Information Strategy. These functionalities are very detailed. In 
some cases they overlap with the findings of this research. In others the findings suggest that the 
functionalities selected by the MoH do not address the needs and the priorities of the stakeholders. The 
Patient Care set of functionalities is compliant with the needs of the medical staff and patients. Its 
scope is similar, to a large degree, with what medical staff representatives have suggested to expect for 
a PIS. The medical history encompasses some of the elements doctors wanted to have in their patients’ 
files. They can add and edit available information to enrich the patients’ medical histories. The 
Administrative Functions, that have been rated very high by respondents, are also a part of the Health 
Information Strategy. There are a set of functionalities that have been discussed in the Kosovo’s 
Health Information Strategy, such as Admission, Discharge and Transfer and Order Management will 
perform the same actions as Administrative Functions. The statistical tools are also present in the 
Health Information Strategy. They are expected to deliver statistical reports to the Ministry. Since this 
strategy was drafted by the Ministry, its cover of the Ministry needs is 100 % compatible with what 
the findings from this capstone project suggest.  
The Health Information Strategy has been devised through considering the opinions and 
perspectives of medical staff and the Ministry. Patients’ opinions did not have much weight in 
finalizing this strategy. This is witnessed in the functionalities that the Health Information Strategy 
contains. Most of the functionalities do not address the needs of the patients that are reflected in the 
findings of this project. There are no available functionalities for patients to contact their doctor, to 
schedule appointments with their doctor or to be able to download their medical history. Considering 
that patients will be the largest group of users, it is of utmost importance to incorporate their needed 
requirements in Kosovo’s future PIS. Only one of the functionalities involves patients as users and that 
is billing. However, as seen from the results, especially from Figure 5.1., patients have been reluctant 
to rate Billing and Transaction functionalities as very important to them. As explained above, this 
could be a reflection of the general feeling and perception of the society towards e-transactions. Since 
patients themselves have not been keen to use this function, putting it this early in the system might be 
pre-mature.  
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Chapter 7 “Conclusions and Recommendations”  
This capstone project attempted to understand what Kosovo’s Patient Information System 
should contain to satisfy the needs of the medical staff, patients and the Ministry. The viewpoints of 
the relevant stakeholders were taken into account. The already existing literature was also reviewed. 
The Patient Information Systems in other countries that share some characteristics when it comes to 
the medical system and the general population were considered. The suggestions from all these 
sources where then compared to the Health Information Strategy drafted by the Ministry of Health. 
Based on that comparison process, additions and changes in terms of functionalities and approaches 
were discussed and recommended.  
During the course of this capstone project there were obstacles that made generating practical 
findings challenging. In some of the cases, there were no files published online. Due to physical 
distance, it was impossible to reach some of these files, and unofficial resources had to be used 
instead. Language barriers were also present, both during the surveys and during literature review. 
Unfortunately, due to limited resources, this project could not recommend whether to purchase Datasel 
or not. The lack of resources in determining the price was one of the factors that contributed in not 
making a recommendation. For the most part, the capstone project went as planned and was able to 
produce practical recommendations at the end.  
The current condition of hospitals in Kosovo implies that there are a lot of problems in 
administration and management of patients and their files. This capstone project addressed this issue 
while trying to identify how a computerized patient information system could help improve the 
situation. The recommendations delivered are trifold. They addressed the technical composure of the 
PIS, the general approach Kosovo should take and the adaptions needed to be made to Kosovo’s 
current Health Information Strategy to reflect the findings of this project.  
7.1. Technical composure of the PIS 
Considering the perspectives of all of the relevant stakeholders, this project first recommends 
four different sets of functionalities that would encompass and address the needs of Kosovo’s 
hospitals. First, Kosovo’s future PIS should have a Diseases and Treatment functionality grouped in 
Medical Record and an Analysis’ Results. These functionalities address the problem of wrongful 
diagnosis. As mentioned earlier, in many cases in Kosovo the lack of data about patient’s previous 
diseases and treatments have caused doctors to ascribe erroneous diagnosis or prescribe wrong 
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treatments. With all of the main hospitals being connected through one common database, each of the 
doctors will have access to his or her registered patients immediately through the computerized 
system. The problem of the lack of patients’ previous medical data will be obsolete after the 
installment of such a system.  
The second functionality, Administrative Functions, will be addressing both the needs of the 
medical staff and the patients. This functionality will help the doctors and nurses to register patients, 
add to their records, and to schedule appointments with themselves or other specialists in each of the 
hospitals that are connected to the system. Through this same functionality they will be notified of the 
results of the analysis they have scheduled. The patients will be able to log in in their accounts and 
contact with their doctors through this system. Furthermore, they will be able to schedule 
appointments, in cases where scheduling appointments is possible. At any point in time, through 
logging in to their accounts, patients will have access to their medical history. These functionalities 
will help hospitals be more organized and store their data in a secure virtual space. These functions 
previously have cut in half the waiting lines in hospitals. The amount of waiting will be decreased 
significantly, since patients will know the exact time at which their doctor will be available. Less 
waiting and shorter waiting lines universally are indicative of a successful management process of 
patients. Furthermore, this functionality will help the process of integrating the rest of the health 
institutions in Kosovo in this system. For the moment, through the option of allowing patients to 
download their medical history, an opportunity for these other non-integrated health institutions to 
grasp the condition of the patient better is created.  
Thirdly, as per the Ministry of Health request, there is a need for aggregated data tool from 
this system. These data should be gathered from all of the hospitals and departments. They will have to 
contain information about all the different types of treatments delivered by each doctor and nurse, each 
department and each hospital. The success rates of each of the hospitals, departments and nurses will 
also be part of these reports. These will be under the discretion of the Ministry. This primary 
information will be a determining factor in deciding how resources will be allocated throughout 
hospitals. Higher success rates will be awarded. In spite of helping to produce better policies and 
policy outcomes, these systems will pinpoint the hard-workers. The awards each of the hospitals, 
departments or doctor will receive will depend on their contribution and success rates. This 
functionality is expected to increase the incentive of the medical staff to cooperate, but also to compete 
63 | P a g e  
 
to provide better services. In order for the data based on which the reports will be drafted to be correct, 
there needs to be constant monitoring and inspecting from the Ministry to test them for their viability. 
7.2. Approaches towards growing a PIS 
Next, the viability of different approaches towards growing Kosovo’s PIS should be 
considered carefully as well. The findings from this project recommend an approach not restricted by 
the characteristics of different departments, similar to Serbia’s approach. For the goals of the Ministry 
to improve the policy making processes and to allocate resources more efficiently, specific data for 
each of the departments are needed. As such, a combination of both approaches is recommended in 
this case. In regards to the future development of this PIS, Norway is an example to be followed. 
Although late, Kosovo is in an advantageous position. It can use the technology readily available. The 
latest trends suggest that PISs across the world are being turned from administrative tools to scientific 
research and development platforms. The large amount of data easily accessible, while at the same 
time ensuring the privacy rights of the subjects, facilitates the process of observing how different 
methods are performing. As a new and small country in this ever competitive world, Kosovo’s final 
aim should be to undergo such a transformative process. This project recommends that Kosovo starts 
working from now in adapting the future PIS as soon as it is established to be able to produce 
scientifically correct outcomes. 
7.3. Adaptations of Kosovo’s Health Information Strategy 
Finally, the Health Information Strategy that has been drafted with the perspectives of the 
Ministry and the hospital staff in mind has to be adapted as well. Patients and their needs have been 
largely neglected. As this project pointed out patients have specific requests. These requests fall under 
the Administrative Functions. It is important for all of the stakeholders to be incorporated in the 
system. As such, it is recommended for the Ministry to adapt its current strategy to include the 
functionalities needed by patients. Moreover, these functionalities will further aid the medical system 
in Kosovo to achieve the goals of efficiency set forth by the Ministry. At this point in time it can be 
said that it is inefficient and ill-advised to offer the opportunity of performing transactions online. 
Patients have been reluctant to vote for this option as highly important to them. Even though the 
importance of it in policies and administering the hospital is crucial, the findings from this capstone 
project suggest that patient might not use it even if it’s available. Further research projects in 
determining the viability of such options should be undertaken.  
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7.4. Future research in the area  
Further research in this area is needed to address certain issues. There is still much to be done 
to correctly determine the needs and to specify the functionalities that correspond those needs for 
Kosovo’s PIS. Focus groups would be really helpful. The sessions with focus groups should try to 
pinpoint the causes behind each of the needs or lack thereof. For instance, the fact that patients did not 
prefer having functionalities that deal with transactions requires much more studying to be carried out. 
The factors contributing to that decision should be taken into account. The time limitations did not 
permit for a thorough analysis in regards to the costs on training for this capstone project. This is a 
very important aspect that should be studied in details. The process of integration of this PIS in a more 
general HIS is also to be further researched. Since this project only foresaw how hospitals will be 
integrated in a PIS, future research might try to address the issue of other heath institutions being 
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Appendix A – Medical Staff Survey Questions 
1. Please state your gender 
2. Please state your nationality 
3. Please state your profession, including the department in which you work 
4. Please state the hospital in which you work 
5. In a scale from 1-5 (1 being nothing, 5 very much), how much do you know about Patient 
Information Systems abroad? 
6. Do you think Kosovo needs such a system? [Y/N]. 
7. In your opinion, which are the most important functionalities such a PIS in Kosovo would 
have? Please rate the following functionalities on a scale from 1-5(1 being the least important, 




d. Analysis’ Results 
e. Visual Information 
f. Allergies 
g. Personal Information 
h. Living Conditions 
i. Private clinics 
j. Administrative Functions 
k. Other: ______________ 
8. Please sign in the bottom of this page to give consent to the author of the survey to use these 
data for Senior Capstone Project at A.U.K.  
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Appendix B – Patients’ Survey Questions 
1. Please state your gender 
2. Please state your nationality 
3. Please state the hospital in which you most often go to as a patient. 
4. In a scale from 1-5 (1 being nothing, 5 very much), how much do you know about Patient 
Information Systems abroad? 
5. Do you think Kosovo needs such a system? [Y/N]. 
6. In your opinion, which are the most important functionalities such a PIS in Kosovo would 
have? Please rate the following functionalities on a scale from 1-5(1 being the least important, 
5 being the most important) 
a. Option to perform payments through this system 
b. Scheduling sessions 
c. Contacting your doctor 
d. Self-diagnosis 
e. Downloading your medical history 
f. Rating your doctor and seeing others’ ratings of your doctor 
g. Other: ______________ 
9. Please sign at the bottom of this page/tick this box to give consent to the author of the survey to 
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Appendix C - Interview with the Ministry of Health Representative 
1. Do you think there is a need to introduce computer technology in medical system in Kosovo? 
2. What has been done so far in regards to the Patient Information System in Kosovo?  
a) Have you discussed with any companies thus far? 
b) Has the hardware architecture been put in place? 
c) How did the procedure of planning the Health Information Strategy go? 
3. What would the Ministry gain from such system? Name three main functionalities that would be crucial 
for the Ministry.  
4. Please sign this document to give your consent to the interviewer to use the information from this 















*Note: Other questions not prepared from the interviewer were asked during the interview as well. They were 
additional questions or points of clarification. 
